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iSSo :■ ■■■■ ■ •,•!•■ •;,',■!-, i;;.> • 

it)IB»f«;65A;0$ix5«-g-lif±, g^^SbpSt*«fc« 

[if*^7j it*«l, 2. 3, 4, S^fctietdlB 

*tiia$iJi»W^fc»-:5V^Tx A*$tufc;SufEe*«ft«-ro. 

<o|^*&<a:St> b< tt«*Tfi[B«r^-r*sp:?'7>'=ar>'j/if 

Si/iiiffiSit:^r6)le: M/S: b fcse ^ 4 v pfl 

dr^^^1Sffit0Hirrf^;*b. ttrlE^^ Vi?^?g^^© 

[0 0 0 1 ].. 

i^; b Tf^eft^ii $r IE' b < *^--r s^ico-et^. 

y 7 y ^ > "^i^te^ ^» FrI t' CO « .T^ if 

5 >iy^s^)i5m#Jc*fbTt)Siij6t)tc>i+{£:bT. ^ 

10 0 0 2) 
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;^ ^ Vt' ^ 7^ -T" u-f. $ ^1,5 J: 5 Ji'fe -o T ^ fco 
[00031 :i(Dlt«'r -f ^7° W -C'(iv T^-f ^ >' 

5 i'iiiie^S^B^i UTfi. m^ti. 6 4-44 9 1. 
[ 0 0 .0 4 ] :i <r>^%mmx-i-i. -^K f = ^ 

«Sr^(O;>«*y>J:!3 0E^»-mL. r <D|fi;?f.m^^^fct»«^- 
S-^ -r /vf- x ^ ^^f' -7° u-Y, co<i [6] Ih] ?S ^ Wi" 

S J; 5 1- 7i o T ^ ■S'o c r T% .e^b^ft -i-^i^-fpi -T?: 5 
¥iJWf±A;'3lsl^ft:§-®iSI«^1^m-t-,.5 r; i: ic J; !9 'ni:>ix 

10 0.0 :5 l.*fc, -v/V^X=3r^>'f7-V:=^.:/:W{CA;tl 

*5g/£8!)iife*/T:^»#tLJ: 5 i-t-?)'b<^i»5fes, rot* 
UTfi. 1 - 3 2 .1 4 7 5.#4^t«l;i|E« 

■§-Sr#i!)A;^) u, :L©A;^tW»t-«<5#-^W; ^ C2 v f 

[0 0 0 7] 

[0 0 0 8] Stc. ue5t5tSJI5T'ii. A;^jlsI»i<f#raStfc 



4 

. . -i fcfiH^cDiSv J: o -C A;0?*^{s -§-<oi|^JWf Srff 5 

[0 0.0.9] *fc,.**PO|!li«m-i-*s-^>'l'^X^-lr>"T 

-f.X7°u^(-A;^^ixfc^-a't-tt. •^/v^x^^r^^-r-^ 

fee 

[0 0 10] *^p^<og6<}(4. #ai*{tft-§-}-^+-t-^eft 

^cr).^^tee^O=«'T^f:.l' X©tf ^Sr.p' ^ y le:»tiitf 

^5T*t\ $ blcii. **P(D§^i^«f-;ei5A>J$ti.fc«-a-e 
. 20 [0 0 1 1 1 ... . 

m^^h. ^^^Wch. -e1«^iS;-r5J; 5t;iLfc„ 
.[0 0 12] ^fc. ±ffiS6^^ji^ife-t-5fc4tit;i. 

[0013] 

t± . ^ - * Pb1.r u'- a it ^ *3 It 5 
±»c:ioit5eft{feo^^i^-< xRtJ«a^^^4firoslJ^^p?r^T 9 

so [0 0 14] fcSt^H. JtliE(*1^4'-ISJi, *II2e!fcffe<4fi 
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5 

mm^m^ h <DM tbt»« t mm ^ht ^ t^ 
[0 0 1 5] t^rlE^2©«^^c*5v^T,';$:^0jT'li. «tr 

fc«)»c|!MfefS-§-©7K¥ST^Sii:jl«5r1^mi-5o BfilElll 
[ Op 1 7 1 

■Cfo5, lilHC*JlNT, 1 0 Hirii^^-^U— ^J?, 102 
mjIiSl. 1 0 3 SSI, 1 0 4 f±«5^IiI 

1 0 S^^O^l 0 9»i|feSW|5]8S (tAT. AND)- , 
1 0 6, 1 0 7JttJ«l 0 8(±7 y^^lUiiS, l l OSUSl 
1 ] (miSJEJS, 1 1 2(i-YV/-<-^. 1 1 Sfii'ay 
^'^^tESg, 1 1 4 (iilS^SWIalSS (WT, CPU) . 
1 1 5(i;^^y, 11 Qk-i2^t}<Dy^ ^ 'y'?' jy^T^o ^ 
^mmn (JJtT. DAC) . TfcS, 
[0 0 1 8] WTIC> *^JE0iJ<Oi)!)j1^l£ov>Tlll2 
l/^TlftBJ-r^o [gl2ttllll tcdoltSSIfCm-^W&ff^^.T^ 

-r^fem-Qhiio l2l2^;ljol,^T. m^a~h(±iai wa 

^H'5d2co?ft<tm-§-a 7>55^i£$tu^o sv/'u-^/ 1 

0 \(oh o-:Ho:>m^m^-xt)^^{zf,-immn.&m ] o 

*a ic0Jt64iSrt7'Jo r<D«|fcLr. .-J>y<!u-^- 1 0 



(4) 

1 fii!<i^**^ft^ y ^^-ria 2 (D:^mm-i- b sr^^-f- 

lHl?Si 1 3<om;^-r^Bi ©^J'D s/j!' i =£rth^i--5o 
fc, #i^|-lH]8gl 0 4H-^/v^;^:^r-YVx-i':5^7°u-f'{e:A 
;^ 2 (D7K¥l^»«-§-h oi:*)T;i5 1) t> L < ttSt 

»o|2l2 0fB^gSrf^j*-t-5c {i#g(i±fE* '?>'^ls] 
sgi 0 awy-fes/ hm-f-t LTfi!i#;- t^oT. *>?:^>5' 
10 iHlgg 1 0 3 »i-7K¥JSl«otficSbi^5rtt 5 o. 

[00 20] 7 S/^HIK 1 0 6 ,■ Jt^mSS 1 1 0^iO«A 
ND 1 0 5*ife/i?)g[55>T'«. 8fe^{S:§-a (CjaitSlili^ 
S^^PbI y'<0|3iS^«T'CD;* ^7 >-:J' iHlSg 1 0 3 Otf^^it 
<lr 7 f^lHlgS 1' 0 & tc-fti^t-s J; 5 tc^ < , 

[002 1] ipt>s ifclftlHlK 1 1 0 tt, C<D7 y^mn, 
1 0 6(^m;'3Sr^l <DA::'3ffiAt * ^>-^[p]Sg i o 
3(Dtf#:fitS^||2(OA:^ffiBi: LT, ib^SjjtSrffl'V 
m 1 9A;0{fiAiism 2 ©A;^ffiB J; *) t,;*:/^ S t #t::fcti 

[00 2 2jt«eoT, ^'a 0:i*» 6> (Dictum 

^b^SS:*)±*S5t^ AND 1 0 5;0v^|212©ff-§-dd5 
aj;^^tv, ^s/^lsIgSl 0 6<D9s'-5^i^'n:y^i: LTSb 
f^i--5o 7 5'5=-lHl»Sl 0 6*i, :^m«-^bCD 

3i:*)±;65 1) tj 7K^l^fflft*h-.CDS:*,T;iS t) 

fe^^l t 1 <D^^x^(Di3 'y^^^ i 0 3 Wth^ffiSr« 

30 -i-c fin — u-^/u-t 9 , AND ! 0 StClJ: 9 7 S'^ia 

SS l 0 6(0^7 o -y^ d ^y- . 

[0 0 2 3] * lasg 1 0 3(D])±'y hit# 

gi45A;'3$tt5i,,t+|^ffi;65y-fe- J/ h$ix5Tcfe, Jt^ 
iHlK i 1 0©m i<^A;'jfi£A*s^2(7>A;^<itBJ:ij t;*: 
i^tcf^. i:b^tH]«S l 1 0CDttS';^)jl-g-c (iSU^^NW" i^^;!, 

* '5':/^[Il?§l 0 3(D!J-fr s/ Hff-i-gCOA;^ 
b$Fb^ t 1 ^T'f+»i-?)rB^{c. ziy^^v-^ 1 0 1 

40 SS 1 0 etC^J^^ixS, -cOlttCLT> 7y^[H]SSlO 

10 0 2 4] y •;/^Ih]?S 107, J;t|!?lH]?g 1 1 

1 . AND 1 0 9St/-f >-^<~^ 1 1 2X'mjSL^f\,^% 
■■ 5)T'(i« ?*^ft^a lc*5tt-5B*f««jf:«8i^y co**T<4S 

(0 0 2 5) -COtbflHfi. J:3StOjS*T-#>i5. iptjj. Jt«!E 
M iHlSg 1- 1 1 (±, ;^ "> > ;? laK 1 0 3 toSmttS-m 1 COA 
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(5) 

7 f 

(DA;^«tA*s^2<DA;^ffiB ^"9 t:^>^^5t#tc:|2l2CD fc. DAC l l etDS^J^IttCPU 1 1 4tCj:oTtTi:>tl. 

^iHlSSl 0 7<Dm;^lfift/Hii: (n-U-</V) t;ioTV^ [0 0 3 1 1 $e>l-> CPU 1 1 4tCTf^^^tbfc7K¥ 

[0 0 2 6] */c. ^:y^<\y-^\(^\t^h<n>^^^% JiSS^muSlffiTf^y (^i¥56ttp«^y) ii5Jct>$ 

btt-r ^'/^--^ 1 1 2T*@^4;65^te$^^TAND 1 0 9 #iZi^tb5o :iO;^^y cO$lJ^fcCPU 1 1 4tc:J;oT 

^miB'^ht^iLhT^^^t. AND 1 0 9*^^>ia2(7){f lo [0 0 3 21 JW±(Ci<9. ■^/V-^;^^^^^ >''7^^ 

-i-f ;65tti;^j$jx. 0 7<0'7y'^^^ t t;iA;^$H5#a^^^S*0*^^-< ^ V^/tc® Lfclft 

[0 0 2 71 rcoS^fe*. ^ :y^lH]^l 0 7lcji. ^tUffl ffiffl*;^^/^^^^ ^ -wV >^ t-¥^Sri?4ttT 

d5?);6-?>P#ra t 2<D^.^X*<D:^^>^^^^10 3<Dnm, [0 0 3 31 El 3 ttEI 1 5 C P U 1 1 4 

J^bg^m^l 1 i<7>m;':?W#ettu — U'-</vtf^i9. ^^t" W;*:ft:<^mMds©A$ttS t . la i <^C PU 

o/t^^ f ttyNVv:^4^i:/^^o 1 1 4;6S:&)^>fk$tu. ia:5^'^?5C PU 1 1 4rt<0®g;?f 

[00 2 81 :j(7e7:x^lH]S§l 0 30y-lry 20 fc L^ffl ;^ ^ V A;ii5Jlj$^^fT$n 

g;eiSA;^^tt5i:> ^Fp^t 2*T*(i^y^lfi]Sgl 0 7t;i . 5/7^2 T^fi. El 1 c?59 >;^^Ih]K l 0 6, 107 

7\'t%n'r^o Z.(OmK\.X. ^y^^^l0 7\Z.\^.- f)m'&\^f^t^^J:~to 

^mt^2.\^^^^^^^^^W^y(^1^T\iLm. mh. [0034] 1!k\^< y^y:y-:rsx\-x. CPUl 1 

sf+fc{i5ri*}f 7K^^mmmm^ai:b^^o [00351 ^^y^y^sxit. ~7k^^mm\^:hn^mi^ 

[0 0 2 91 CPUl i4;&s^ sx±(om\^\^'^n m^mf^y<om^A^h7i^^m7i<'^^:^<ommi^mi:. - 

5pJl»{c:Jott^B*^*^Wray cDfiJ-g^^i^bTK^^-T^^ >e'^9 0/'^--^r>'^<DB$Sr*;'C7K¥**■t^-f Xc^$iJtf?tf« 

-i- j tit^o o,>^||^[pl^g] 1 3TM^^$Hfct>C0T'fo Set 5^CiS^SrtT5o o h tK-^^F^^ x O 

(0 0 3 0] iS^td. CPU 1 1 4(CTi^j^$n/-C7K¥« tf^tt. 1 0^<— 1> h7i»^?^4 0/<— lr> h^T'Ora 

t«;^$^txT. 7X¥*/i^-y-'<XSt/7K¥^/i^f4:«t^ifj'J?®ll J: 9 ^c^Ja^Srff 9. 

XSU^*?f<{4:aSrS"JtWi"S^ n^, 13 1 Tri. DACl l ^0. SO?7K¥*^ttB^0ffliaimiIicSmi-So ^^'ry-flX 
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[0 0 3 7] 13 4(4121 UC*5 It?) C PU 1 1 4<DSlJ(Dtb 

f^WSittbSr:^i-7D— 5=--^— hT'fcSo 111.4 IdioVT, 

y 7* 1 b s/ :7'4 4 -cttHtriEln 3 ©li— 

ffl^^y 1 1 5}e:|5lt^tvT:v^5'ff#g(04^>6^ej, ^s/f^ 
laj^l 0 8 J;t)ai;^$ixfc7K¥Mlffl'tf$Bi:. ;^X5/-7°4 

tHL. «fero:^7"s'7'l 4 -CD AC 1 1 6»r|lJ;^-f 5o 

[0 0 3 8] -^tLT. ^7^s/7'1 6--jt^, 
1 0 8 J; '9a;^j^tt57K¥Jl«ffi$8^i£tiL-. ^(TJ^-ft 

[0 0 3 9] ;^-7" >^ 1 1 T'^pfjcJ^-rs^JWff $g7)5 

[0 0 4 0] ^XTiJ -^"ryfi 5^;l*3^,^T> ::^7's'7'i 
$S^^. =7 v^m^ 1 0 8 J: "p th;^ $tbfci7K¥Jll^tt^ 

1 • 

10 0 4 1 1 r w^LiSlc: J; . i!>:15], ix^'f:^^ ^^yy" 
[004 21 US 2 (/J^JS^iJ^rT^i-^'n j/ 

El 1 (DMMmt xmmmx'h^AK wtco,#,x'- i 



Wlfe^cD»J-&4r*fe5fc*. #5^0811 0 4 CD A;^lf#t' 

^•tbA;^-t-5, * [Hiss 1 0 -3 tt-Sii:i8r.g<D7K^ 
[00431 7 j/f^-iEisg 1 0 8 mmmmm^ 

1 0 6SU*i 0 rtrttiii ^ix^'ixmum^- 

PUl 1 4T'(4. SE^^i^-f XZtDSS'B^^^tlKOM 

Wf$B?:f^^feL.. DAC 1 1 6 T'ft!l^«jgEIC^mi-?)o 

[ 0 0 4 4 1 [g 6 H*^|^CD^ 3 cD||Jg0!lSr*i-7'o .y 

ClC(4|^-cD#-i-Sr<^Lfco ^(Dm. 6 0 1 tt^SbtS^ 
:3^'1' yf^, 6 0 2f43iV3 — 6 0 3f44m;^^'-<7' 

20 O-T^^" v'^/WT-^D^^^lHlSS (Je;l.T> DAC) -Cfc 

■ [00451 CPUl- 1 4J±.|lll-tfctt[216T'a!'<fc 
[00 4 61 CPUl 14 ic:Tf^^$^^/t**-y•-l'Xi: 

30 \-<DmmmnxtDA'c 1 1 eizmtj^i^x. «*f--r 

-rwTK^ffil^lHlK (El^-tir-r) %\z.m.h^. W^n^TT- 

(00 4 71 ^fc. ^SbK^^i- -y^eo 1 \zit. tK^ 
su!SE<Da/T^f--rxt^^{a:«. jEic.s^ift^cDy^ 

[0 0 4 81 r :iT'|S::^:$n/c=&-r-^l±. 3i>=r-^* 
602lCj:t9CPUl 1 4 ICA;'? L^V^J: ^fcig^tdff 
^it^h.^c CPU] 1 4l3-Ti>'3-y6 0 2*^^00?? 
•i|-<t:-r-^SrSltiJt)s CPUl 1 AfHXV^^^ivitm 

fc. %mmnmtm^mLmm;^-T: 'J i i 5«ct>»#ii 
'i(k^A-h(o^wsmi^mmwtLxmm$irz>. 

f-0 [0 0 4 91 U/±i!i-<fc J; 9 tc, *|llS^!lT-(4. iSffiW 
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[0 0 5 01 m7\t.:^%m(o'^^<omMm^7T^'t 

rtlD-QS-^SrWbfCo -^coM. 7 0 1 

0 2, 7 0 3, .7 0 4^fct/7 0 5(iS:)t^^. 7 0 6tt 
^>^ — y=^^:^^^. 7.0 7^i:t;5 7 o.9tt*!>^^>5^|E] 
SS. 7 0 8:5:U^7 1 0fi5:y^lH]SS-Cfo5o. l2l7(Dibf^ 

10 0 5 1] /'?4^>'V 7 0 1 !9 f^-Jt ?>tb 

h V=7l^iy:^ ^ ^J: if cog^fe^T- 702,. 703, ,70 4^ 
jaU^7 0 5;6^®!9j^ttbi>.Tl^^o §^^^7 0 2, 7 
0 3«, 7 0 4 RU 7 0 5(0^9. ^^Jtttett^^WSi-C 

e^^^So . . . : • 

10 0 5 2) «-S^*^:7 p 2, 7 0 3, 7 0 4 

SO 7 0 5 7 0 1 OSi 9 {^(tffilS-^CO^^If CD 

2. 7 0 3, 7 0.4RXJ^7 0 5i,tm^M%^X-^m^tlX 

isv.^^^tifcm%iBm:^^>^-y:^^:^\B}^7 0 • 

6tcA;^$HT. CPU 1,1 4.(07<^l^^Mz.^'ofzLm 
[ 0 0 .5 3 1 C P U 1 1 4 T*fi. M^^OiiB^l^ i "9 « 

$yfflJtf$R^. ^tl^^in^m^^^Yff^l^. DAC6 0 3 

Aclti:h't^, z:ix\ CPU 1 i 4om^:^fe(-oi>T . 

[0 0 5 41 DAC 6 0 3:^^h(O^m'^m&\zX^'^/\- 

1 4fio^ v^ih]sS7 0 7 y^iassr 0 sxitbti 

1 1 5tCS#3ZitPo 

[0 0 5 5i :icoit(cLT. m^ih^tifcmmmmd^ 

I 0 0 5 6 1 m^. CPUl 14 Xo:)Umm^^i'^f&ir ^0 



12 

CPU 1 1 4<7>iijf^cDSfiixSr*t-:7P-^-Y-- hX^fc 

ftyil5, t>U<HCPU 1 1 4rtjioC0^^1l^^bK 
^fctl$*T;T. DAC6 0 3--m;t^^i^5o rr.T% 
fr^Xcola^ffiir LTfi*^{t;6^ ^^<iecD?Ufflfilt 

[0 0 5 71 ifeJC. ;^X'y7'7 2X(^. fXy'Ty^^^ly 

tPo >^7 3Xtt. gt^tti U^lffl;^ ^ y 1 1 5 IdfE 

m-g^tt^^ X :y 7 4 --mtf o 
[0 0 5 81 ;^7^tx:/7 4--iSAyfc^. it-r> S** 
^7 0 3S.T/7 p 5;6S-;r-/l^^J?^:¥^^^x-i'^:^W(0* 

.---V 1ttilbXV>J^^l>®'a't-fi:^7^:v:^7 S'^stiJ^o 
2/7^7 5-ett. ifOS3t«^;a5m«WSSr^*aiLXi^?) 
7^>.-(7)¥^JW^S^^T 5 o S^t^^ 7 0 3 RXI 7 0 5 oi^:;^ 1 1 
tc<^abLXv^^»^(;i(i;^X'>:/7 6t;i. S)t*T-7 o 
5co;^1tmuxv^^©^l^(i^'r ^/:?''7 7--. S^^^ 

7 0 3o;?^«^ttlLXV^5^icH;5^v^^y:/7 8--■?:^^-=e 

[0 0 5 91 >^'r-y:7^7 6Xfi. m^ES^-Sr^ToX^/^^ 
7K¥a^1^'^X<?5tf«7!»-bl«r?l<ii)f^SrffV>, 
>rXS:/h^<-r5o ^77 5/:/7 7Xfi. laaES^SrtTo 
XV^^7K¥*^^4SOlt^7i)^?> 1 $:?l<ttf^?rtTt^\ * 
7j^^4«Sr&---rbi-o ;^X5/77'7 8Xfi. ys'ry':/7 7 
ii\'Xm^i^^^miM<omn\:i 1 ^J£i-i!)f^*m\ * 
i^tea*r*---f b-To t^±> ^7^:yy^7 6, 7 7fc5\/^ 

6 0:3--^ai;^L. ;^7"yy7 4---M5o 
[0 0 6 0] :^'r y':f7 4f)^hy^'ryzr7 9-^m/^yt^m 
S)t*^7 0 2St/7 0 4;65F;f^»*^<^a5LXl^ 

8 0---. ^\hWX\^^^l^^^^^±:^^y'fS 4^i&ts. :^ 

m=f'i)m'^n^^^^Lx\^^^t-mm^'t^o wiiio:^ 

m^7 0 4(0^(D^'&Ji:y^T y-y'S 3^mUo 
[0 0 6 1] yy'^S 1 X(l. !aft(7)Sa:^^T>i^-r x 
cOtt^R?!)^?:) 1 &?l#.'-^7r:f->rX^>'Jv$<-r^o 

y.8 2^xa. m\immtLm(omu^h\^^\^. ^^^itt- 
asrT--^tf^o y^7-y:fs3X{t. mmm^iiLmcom. 
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^DAC6 0 3-^ttJ;'jU. -yT"? 9--M5o 
[0 0 6 2] ^ -eWSro;gim*s»H, ^ i: 2|3J[^i- 

5 i X r 8 4 ^ittfo • ^ X 5/ 7° 8 4 Tftt. ±lE#*a 

;Slt-f5t, ;^r:3/:^8 S'-iltfo ^j^T^yT's 5-e»i, 

^J^9tff8$rDAC 6 0 3^ffl;'3 UT. 

[0 0 6 3] iSfcfC, in 9 ttT^^B^wB 5 (DHJS^-iJSr^i- 
T'D.s'^j'Eir-fe-S, l2l9^c*3V^Tv mi,. Eie^fcttEl 

rote. 9 0 1 (iTK^IDMrn-f-roStt^imiilK, 9 0 2f4 

[0 o.6.4i 7K¥iii^^it4i^ta[H]K9 0 \ -BLnmmMm 

r.^x^«tt^mm-§-ttc pu 1 1 4 l;iA;'3^*x, y 
|HI8§7 0 8^1/7 1 O.T#btU^.^»it$Bi#(C. 8*1^ 

[0 0 6 5] r J; f) . W\-^M%%7^t^^(om7v^'dr 

5. ^ ^c, ■Kffl^tr J; 5 i fi fi^m^^ X-^«,T%^go 

■ [0 0 6 6] t :i5-e. ^^5t?{c:^5^,^Ttt. -7>'V'f^;^=3e^ 

^ffi ^ J; o T J4® ffi± T'llf IS iiS 1, i T L 5 i:* CD m 

[0 0 6 7] m 1 0 »±*|gB^CDm 6 CDHJgCT^jni-^'n 
y'jmX'h^o. HI 1 0(c*3i,^T> HI 1 i: [5]-«Hg<Sr*-|- 

2iiU53»47s/9=-|Hl!S, 4StJ'5(4-ai^{±JIel?S, 

ESS) , ACBUSfiCPU] 1 4 75^?jai;^$n-5T K 
U.^/^V h a-/Uy<;^, D BU S <4t-'— ^-'<^T-fc 

5o tJlTfc, Hi ocot^lf^ico^^TSiB^■t?)» 

(00 6 81 ma OfCJol^T, C P.U ) 14 (4, f'^fiKL 
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SSrST, 7s/^lHl8S2---A;^$tb?)o :iro^. ACB 

c F" u A> Hi;^ $ tts t> <D t mmmnm^i^. 

Sri±ii-o ro«J;iLT. v->'^lE]Sg2Jctt7'7V=^r>'^^ 

[0 0 6 9] *ofc< UT; DBUSfc^^^^^ 

10 >'^^»ra<75iiilT^^«rotft$g;45t^;^,$^^;5i:^ AC BUS 

»r(4. r(Dl*$gtcM^&i-ST Ki/;^m^d^ffl;'3$n. X 

SS3{C7-;/^^n s/i?SrttS-f-„ -ttT-.^s/^IUISSStc 

[0 0 7 0] 7-y'^m^2Rt^3<Diii:fjHtivt'iv-^ 

m.mh)AM^fi^.' z.<o^. -ife^^miHlSg4roWA;^;6S 
-ife-fSi, -ife:^W[HlsS4rtFFl5]K6©-fes/ hA;/3 
Srffiij-f-S.- 9 -fS . • F F Hlgg 6 tt^ 

[0 0 7 1] -ifc^^|±J|H|8S 5 cDMA;'3;6S-ifc-t-2> 
-ife1^ffl[5]8S5»4FF|e]gS6roy-fes' hA;^»ffi^»- 
/■?/v>^=SrtU;^L;.- FF|lli^6<o:?'^V:^Vj/fS-)|-(Dm;^j 

■^Th^t^. mwzi^xms, me, mvRifmso)^ 

[0 0 7 2] 121 1 1 it:^^m(om 7 (omMm4:7nir-:fa 

?r#LfCo ^rcote, 1 lSt/1 2(±ffitn:. 1 3Rlfl 4 
Ji^fi. 1 5StJ«l 6Ji h^V-:;*;^^. 172it/18tt 

5c UT. mi Komm^-oi^^xmrn-r^. 

[0 0 7 3] lai 1 ^^*3^^-C, C PU 1 1 4f4. f^fiKU 
fc^iffSSrDAC 6 0 3 T'^ 7 i^»WcOP*Ste« 

[0 0 7 4] >'/mmco?Mmm.(DMm'^i±ii 

hy^i^y-^ 1 5(D^—:^ni^lt^A:):)^iri. fetal 1. 
byy'y:^^ 1 5St/^ftl 3 7!>^«bfl}BK^ix5MMlH]?S 

1 7(Om^WB^Wy^^^mi-^. MMIh]?Si 7 14, S3: 



¥5-35240- 



(9)- 



15 



[0 0 7 5] •^y>'^>'i^mf^<ounm&\tvv 

1 6©'<— ;5^'ge^-A:^$^^x S^i 2, h7 

i'v'y^^? 1 extras 1 4 -C«^$Ji5MM|HlBSl 8© 

£Ji±©J; MMig^i 8*^fefi,- A;'3$tu5^ . 

*^JS«isJ(o:/7:/=3{.v^m-§^f^^SB-^t±B15;i III 6. HI 

10 0 7 6] ■ . ' !; • 

fS]±;6safeSo ■ . • : . 

[mi] ^^B^©^ 1 (DrnMrn^TT^-tzfa y{^m-Qi^> ' 



16 



[m 2 1 01 jw*;tt5ii^m-^<Dj!fe?i^^*i-fej^ii]-efc 

5, 

[El 3] 01 ^J:ibMt2)CPU(75i!)'f^<DS^E^^S:^i-7I3- 
^^-^-t•fe?)o 

.[111 4 ] El 1 tc*5H--5 C P U.cD!5iJ(0Sbf^©»Stu$r^-r 7 
[051 ;2|s:^PJ©||2©|lllS«»JS:^-rya y^0T?fc 

jp 6 1 ^^^PJOII 3 ©SMf!l4r^i-^a y i7 0-t?fo 
>; (0 7) *^?^©^4©|IJS««JSr^i-:/n yi^B-cfe 
[0 8] 0 7lc;*3JtSCPUcciS)'f^®ib£tb5r/T^-t-7D- 

m 9 i *^?q©,ii 5 omm^Tfi-r-fo v ^ 

[H r b ] :^dm<D^ 6 W^JStrjSr^i-T'a -;/ 

[0 1 1 ] 7 W|IJ£fi»l«:^-t->^o s/ ^ 0-C$> 

;i o 1 :^>N*u—^, 1 0 3-:^!>>'^IiIK. 10 

:6.; 1 a 7;. >i o's-y y^^m^. 1 1 

fe/ 1 1 5--^-^iy > . 1.1 6 . 6 0 3 --r'^ v>^/VT^ 

n ^^^iHlW; e 6\ '-^^W^:^-f v^^^ 6 0 2 --ni 

ly^ — ^., 7 0-2, 7 0 3, 7 0 4. 7 0 5---S:^* 



[1112] 





X 


1 








H 




— Lj-I 

1 





























• 










1 . 


i 1 


1 



¥5-35240 




(11) 



3-T^7 5 



7t.v7'7 



!*ia¥5-35240 



(12) 



[jg]4] 




::?T.y7°i3 



' " '' DAC -S^ifaJiiliStByD 




my} 



d 



*#ia¥ 5-35240 



(13) 



[IDS] 



HSYNCJ 



VSYNC > 




3>J-D-JI/ 



¥5-35240 



(14) 



me] 



HSYNC > 
USYNC 










r 





601 



602 



ttM^F 5-35240 



(15) 



[117 1 




HSVWC 



VSYWC 



5 

.1 



2 



2 



c: 
p 

u 



Tftft'' '71 0 - r 

. 113 • 



603 



(16) 



[IDS] 



:i^.v7'*75 
sl3'7g3J05M 



2 




jfe^703a?3f 



7T.V-/78 



:X7.v7''79 
.i?-702.704j^j^ 




t^704o >3f 



4* ga 51^5-35240- 



(17) 



im9] 



HSYNC 



VSYNC > 
















601 





"T" 

602 



0 i^^mMiu^uw-))/ 



¥5-35240 




(19> 

[mi I'i 




PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 05-035240 
(43)Date of publication of application : 12.02.1993 



(SDlntCI. 



(21) Application number : 03-214209 

(22) Date of filing : 01.08.1991 



G09G 5/00 
606F 15/74 
G09G 1/16 
G09G 5/12 
G09G 5/18 

(71) Applicant : HITACHI LTD 

(72) Inventor : ARAI IKUYA 

. KITO KOJI- 
. MIURA JUN 



(54) AUTOMATIC ADJUSTMENT DEVICE OF MULTI--SCAN DISPLAY 

(5'7)AbstTact: ' '\ 

PURPOSE: To obtain an optimum video display by automatically adjusting the 
display size and display position of an image whatever kind of video signal is ' 

inputted/ ■ = .. 

CONSTITUTION; A comparator 101 detects the video display period of a video s . 
signal (a) and generates, a detection signal Xb). A counter circuit 103, latch circuits 
106. 107, and 108, comparing circuits. 110 and 11 1, etc., generate informatipn on the 
start position or end position of the video display period of the video signal (a) and.-, 
period. infprmation on the video signal (a). An arithmetic control circuit 1 1.4^ . 
calculates and generates control information on the display size, display position, 
etc., by using those pieces of information. A memory 1 1 5 holds the control , ^smoy 
information, which is read out when the power soui^ce of the display is turned on 
next time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the multi scan display which various video signals are inputted and can display the image 
according to the video signal on a screen The level period and perpendicular period of said inputted 
video signal are detected, respectively. A periodic detection means to create the periodic information 
which shows the periodic information which shows said level period, and said perpendicular period, 
respectively, A graphic display period detection means to detect the perpendicular graphic display period 
corresponding to the level graphic display period corresponding to a screen horizontal direction and 
screen perpendicular direction of said inputted video signal, respectively. The image location, derivation 
means which draws the positional information which shows the starting position or termination location 
of the positional information which showS; the starting position or termination location of said level 
graphic display period, and said perpendicular graphic display period from the detection result by this 
graphic display period detection means, respectively. It is based on said positional information which, 
shows the starting position or termination location of the periodic information which shows said created 
level period, and said drawn level graphic display period. While creating the control information which 
controls the display size and display position in a screen horizontal direction of the image displayed on a 
screen by the operation It is based on said positional informatiori which shows the starting position or 
termination location of the periodic information which shows said created perpendicular period, and said 
drawn perpendicular graphic display period, the operation control means which creates the control 
information which controls the display size and display position in a screen perpendicular direction of the 
image displayed on a screen by the operation, a maintenance means to hold said created control 
information, and the automatic gears characterized by being come out and constituted. 
[Claim 2] In automatic gears according to claim 1 said maintenance means In case said created control 
information is held, while also holding collectively said periodic information and positional informatipn 
which were used for creation of this control information, said operation control means Only when said 
created period information and said drawn positional information are not yet held at said maintenance 
means When said control information based on said periodic information and positional information is 
created and said created period information and said drawn positional information are already held at 
said maintenance means They are the automatic gears characterized by reading instead said control 
information which combines with said periodic information and positional information, and is held at said 
maintenance means from said maintenance means, without performing creation of said control 
information based on said periodic information and positional information. 

[Claim 3] They are the automatic gears characterized by said operation control means creating said 
control information based on this hand-regulation information when said hand-regulation information is 
inputted from said hand-regulation means while establishing a hand-regulation means to output hand- 
regulation information to said operation control means, in automatic gears according to claim 1 or 2. 
[Claim 4] They are the automatic gears characterized by for said operation control means also 
combining the control information which controls the contrast of an image and bright one which are 
displayed on a screen based on said created period information and said drawn positional iriformation in 
automatic gears according to claim 1, 2, or 3, and creating. 
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" tClaim 5] In the multi scan display which various video signals are inputted and can display the image 
according to the video signal on a screen A periodic detection means to create the periodic information 
which detects the period of said inputted video signal and shows this period. An image detection means 
to detect the display size and display position of an image which were displayed on the screen, The 
operation control means which creates the control information which controls the display size and 
display position of an image which are displayed on a screen based on said display size and display 
position which were detected by the operation, a maintenance means to hold said periodic information 
and control information which were created, and the automatic gears characterized by being come out 
and constituted. 

[Claim 6] While establishing a polar detection means to detect the polarity of the synchronizing signal 
which starts said inputted video signal in automatic gears according to claim 5, and a hand-regulation 
means to output hand-regulation information to said operation control means In case said maintenance 
means holds said periodic information and control information which were created, it also holds the 
polarity of said detected synchronizing signal collectively. Said operation control means Automatic gears 
characterized by creating said control information based on this hand-regulation information when said 
hand-regulation information is inputted from said hand-regulation means. 

[Claim 7] While establishing a blanking generating means, in automatic gears according to claim 1, 2, 3, 4, 
5, or 6 said operation control means It is based on said control information read from said control 
information created by this operation control means, or said maintenance means. The level blanking 
information which shows the level blanking period corresponding to a screen horizontal direction, its 
starting position, or termination location of said inputted video signal, The perpendicular blanking 
information which shows the perpendicular blanking period corresponding to a screen perpendicular 
direction, its starting position, or a termination location is also created collectively. Ahd said blanking 
generating means Automatic gears characterized by generating ** for a perpendicular blanking signal 
based on said perpendicular blanking information created in the level blanking signal based on said 
created level blanking information, respectively. 



[Translation done.] 
* NOTICES* 

JPOand NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] Even when the horizontal deflection frequency and vertical deflection frequency 
of an input video signal differ from each other, this invention corresponds automatically also to the 
signal which can display this video signal correctly according to it and with which the so-called multi 
scan display is started, and display timing, such as a blanking period, a graphic display period, etc. of an 
input video signal, differs especially, and relates to the automatic gears of the multi scan display which 
can offer the optimal graphic display. 
[0002] 
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{Description of the Prior Art] The display position of the image on a screen in the display of current, a 
computer terminal, etc., and a display size and the deviation frequency of the video signal inputted are 
various. For this reason, the high multi scan display of versatility which can respond to ail video signals 
(video signal) by one set of a display has come to be used. 

[0003] On this kind of display, there are some which are going to offer the optimal graphic display for 
every various video signals using a microcomputer. Memory LSI, etc. As such a conventional technique, 
the thing of a publication can be hung up over JP,64-4491,U, for example. 

[0004] The memory which has memorized the display position of the image for every video signal and 
the information on a display size beforehand is controlled using a microcomputer, according to an input 
video signal, the display position of the optimal image and the information on a display size are read from 
that memory, and the deflection circuit of a multi scan display is controlled by this proposed example 
based on this read information. Here, a judgment what a video signal is is made by detecting the period 
of an input synchronizing signal. Therefore, if the video signal beforehand inputted into a multi scan, 
display is a known thing, the optimal graphic display can be offered. 

[0005] Moreover, there are some which are going to offer the optimal graphic display also corresponding 
to the case where the video signal inputted into a multi scan display is not a known thing. As this 
conventional technique, the thing of a publication can be hung up over JP,1-321475,A. 
[0006] In this proposed example, to a known video signal, the same actuation as the above-mentioned 
conventional technique is performed, the indication signal for adjusting a display position, a display size, 
etc. of an image from the multi scan display exterior to the other video signal- is inputted manually, and a 
microcomputer generates the control signal of a deflection circuit based on this input. Under the 
present circumstances, this control signal can be registered into the above-mentioned memory as new 
information on the display position of an image, and a display size, and from next time, if the video signal 
concerned is inputted, it can be dealt with as a known signal. 
[0007] 

[Problem(s) to be Solved by the Invention] The process which memorizes the display position of the 
image over a known video signal and the information on a display size in the above-mentioned memory 
at the time of factory shipments is required for the above-mentioned conventional technique. Under the 
present circumstances, even if the information memorized is the same video signal not to mention 
changing with corresponding video signals, it may become that from which some information which 
should be memorized is also different with dispersion for every multi scan display. For this reason, it is 
necessary to set up the display position for giving the optimal graphic display for every various. video . 
signals, and the information oh a display size for every multi scan display, and to memorize them, in 
memory. Therefore, the adjusting device and adjustment time amount for writing in the above-mentioned 
information are needed for memory. 

[0008] furthermore, with the conventional technique, when another video signal with which the display 
timing (for example, a blanking period, a graphic display period, or a front porch period) of an image 
differs was inputted even when the synchronizing signal frequency was the same in order to judge an 
input video signal by the difference between an input synchronizing signal frequency or a period, there 
was a trouble that the optimal graphic display was not obtained. 

[0009] Moreover^ when a strange video signal was inputted into a multi scan display, in order that the 
user of a multi scan display might get the optimal graphic display, hand regulation needed to be 
performed, and there was troublesomeness in respect of user-friendliness. 

[0010] The purpose of this invention is to offer the automatic gears of a multi scan display without the 
need that a user performs hand regulation, even when the video signal with the same synchronizing 
signal frequency with which the display timing of an image differs but is inputted unnecessarily [ the 
adjusting device or adjustment time amount for writing the display position of the image over various 
video signals, and the information on a display size in memory ], and even when the optimal graphic 
display can be obtained and a still stranger video signal is inputted. 
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10011] ' 

[Means for Solving the Problem] in order to attain the above-mentioned purpose, it comes out with a 
periodic detection means, a graphic display period detection means, an image location derivation means, 
an operation control means, and a maintenance means, and was made to constitute from this invention 
as the 1st configuration In this invention, the hand-regulation means for hand regulation was further 
formed in the above-mentioned configuration. 

[0012] moreover, in order to attain the above-mentioned purpose, it comes out with a periodic detection 
means, an image detection means, an operation control means, and a maintenance means, and was made 
to constitute from this invention as the 2nd configuration In this invention, the hand-regulation means 
whose manual setup of adjustment of a display size and a display position is still enabled at the above- 
mentioned configuration, and a synchronizing signal polarity detection means to detect the polarity of 
the synchronizing signal inputted were established. In this invention, the blanking generating means was 
further formed in the above-mentioned configuration. 
[0013] 

[Function] In said 1st configuration, by this invention, said periodic detection means detects 1 level 
period and 1 perpendicular period of a videip signial, and creates periodic information. Said graphic display 
period detection means detects the graphic display period (part in which an image exists) in the 1 level 
period and 1 perpendicular period of a video signal. Moreover, said image location derivation means 
detects the starting position and termination location of a graphic display period in a 1 level period and a 
1 perpendicular period based on the output of said graphic display period detection means; and 
generates detection information. Said operation control means creates the control information for 
performing the display size of the image on a screen, and control of a display position according to the 
predetermined operation approach based on the periodic information on said periodic detection means, 
and the detection information from said image location derivation means, and manages this control 
information. Said maintenance means is managed by said operation control means, and holds the above- 
mentioned control information. 

[0014] Or said maintenance means is held in both the detection information from said image location 
derivation means, and the operation generation control information based on this information. Moreover, 
said operation control means once incorporates the detection information from said image location 
derivation means, and performs the comparison with the detection information currently held at said 
maintenance means. The control information to which said maintenance means corresponds without 
calculating, when this comparison result is in agreement is read. Moi^eoveri when hot in agreement, while 
calculating and generating control information, the detection information concerned and control 
information are written in also to said maintenance means. Said hand-regulation means performs 
adjustment of a display size and a display position manually^ and gives coordinating information to said 
operation control means. 

[0015] In said 2nd configuration, said image detection means detects the display size and display 
position of an image which were displayed on the screen by this invention. Said operation control means 
creates the control information of the optimal display size corresponding to each input video signal by 
the output of said image detection means, and a display position by the operation. Said periodic 
detection means detects the horizontal and perpendicular period of a video signal, in order to offer 
video-signal information. Said synchronizing signal polarity detection means detects the polarity of a 
synchronizing signal. Said maintenance means holds said periodic information, and the information and 
said control information of a synchronizing signal polarity. 

[0016] Moreover, from the control information of a display size and a display position, said operation 
control means computes the blanking period, its starting position, or termination location of said video 
signal inputted, and creates blanking information. Said blanking generating means creates a blanking 
signal from this blanking information. By the above, the automatic gears of a multi scan display become 
possible [ performing adjustment of the optimal display size and a display position automatically to any 
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. video signals ]. 
[0017] 

[Example] Hereafter, the example of this invention is explained using drawing. Drawing 1 is the block 
diagram showing the 1st example of this invention, drawing 1 — setting — 101 — a comparator and 102 
— the source of reference voltage, and 103 — a counter circuit and 104 — a differential circuit, and 
105 and 109 — an AND circuit (following, AND), and 106, 107 and 108 — a latch circuit, and 110 and 
111 — a comparator circuit and 112 — an inverter and 113 — a clock generation circuit and 114 — a 
control unit (the following, CPU) and 115 — memory and 116 — the digitalH:o-analog conversion circuit 
(the following, DAC) of two outputs — it comes out. 

[0018] Below, drawing 2 is used and explained about actuation of this example. Drawing 2 is the wave 
form chart showing the wave of the important section signal in drawing 1 . In drawing 2 , signal a-h 
corresponds with the sign of a-h of drawing 1 . The video signal a of drawing 2 inputted into a multi scan 
display is distributed to the noninverted signal input terminal of a comparator 101. The reference voltage 
of the source 102 of reference voltage is inputted into another reversal signal input terminal of a 
comparator 101, and a comparator 101 performs the comparison with a video signal a. Thus, a 
comparator 101 generates the detecting signal b of drawing 2 which shows the graphic display period y. 
[0019] On the other hand, a counter circuit 103 carries out counting of the 1st clock i which the clock 
generation circuit 113 outputs. Moreover, a differential circuit 104 detects falling or the rising edge of 
Horizontal Synchronizing signal h of drawing 2 inputted into a multi scan display, and creates the signal g 
with 1 clock width of face of Clock i of drawing 2 . Signal g — as the reset signal of the above- 
mentioned counter circuit 103 — working — therefore, the counter circuit 103 — counting of 1 level 
period — it operates, 

[0020] In the part which consists of a latch circuit 106, a comparator circuit 110, and AND105, it works 
so that the enumerated data of the counter circuit 103 in the starting position of the graphic display 
period y in a video signal a may be held to a latch circuit 106. • 

[0021] That is, a comparator circuit 110 makes the output of this latch circuit 106 the 1st input value A, 
and when comparison actuation is performed as the 2nd input value B and the 1st input value A 
consists the enumerated data of a counter circuit 103 of the 2nd input value B size, an output signal c 
becomes high-level. In addition, in an initial state, since the output of a latch circuit 106 serves as 
maximum (high-level), an output signal c becomes high-level. 

[0022] Therefore, if the detecting. signal b from a comparator 101. starts, the signal d of drawing 2 will be 
outputted from AND105, and it will operate as a latch clock of a latch circuit 106. Consequently, a latch 
circuit 106 holds the enumerated data of the counter circuit 103 in the time of time amount t1 at the 
standup time of a detecting signal b, i.e., falling of Horizontal Synchronizing signal h. Therefore, since the 
1st input value A of a comparator circuit 110 becomes below the 2nd input value B, the output signal c 
of a comparator circuit 110 serves as a low level, and carries out the gate of the latch clock d of a latch 
circuit 106 by AND1 05. 

[0023] Next, if reset-signal g of a counter circuit 103 is inputted, since enumerated data will be reset, as 
for the output signal c of a large next door and a comparator circuit 110, the 1st input value A of a 
comparator circuit 110 becomes again high-level from the 2nd input value B. After the input of reset- 
signal g of a counter circuit 103. if the detecting signal b from a comparator 101 starts again while 
carrying out counting to time amount t1, the latch clock d will be outputted from AND105, and new 
enumerated data will be held at a latch circuit 106. Thus, the information which shows the earliest 
starting position in a certain fixed period among the starting positions (namely, the first horizontal 
standup location in a video signal a) of the graphic display period y in a video signal a will be held at a 
latch circuit 106. 

[0024] Moreover, in the part which consists of a latch circuit 107, a comparator circuit 111, AND109, 
and an inverter 112, the information which shows the termination location of the graphic display period y 
in a video signal a is held. 
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• [0025] This actuation is above-mentioned reverse, namely, a comparator circuit 1 1 1 makes the 
enumerated data of a counter circuit 103 the 1st input value A, a latch circuit 107 is outputted. and 
when the 1st input value A consists comparison actuation of the 2nd input value B size like a 
comparator circuit 110 as the 2nd input value B, the output signal e of drawing 2 becomes high-level. In 
addition, in an initial state, since the output of a latch circuit 107 serves as the minimum value (low 
level), an output signal e becomes high-level. 

[0026] Moreover, a polarity is reversed with an inverter 112 and the detecting signal b from a 
comparator 101 is inputted into AND109. Therefore, if the detecting signal b from a comparator 101 falls, 
the signal f of drawing 2 will be outputted from AND109, and it will operate as a latch clock of a latch 
circuit 1 07. 

[0027] Consequently, the enumerated data of the counter circuit 103 in the time of time amount t2 are 
held at a latch circuit 107 at the falling time of a detecting signal b. i.e., falling of Horizontal 
Synchronizing signal h. If enumerated data are held, since the 1st input value A of a comparator circuit 
111 will become below the 2nd input value B, the output signal e of a comparator circuit 111 serves as a 
low level, and the latch clock f becomes pulse-like. 

[0028] Next, since enumerated data are smaller than the value with which time amount t2 is held at a 
latch circuit 107 when reset-signal g of a counter circuit 103 is inputted, since the output signal e of a 
comparator circuit 1 1 1 serves as a low level, and it will serve as size from enumerated data if it passes 
over time amount t2. it becomes high-level. If the detecting signal b from a comparator 101 falls again 
after this time amount t2, a latch circuit 107 will hold the enumerated data in that time. Thus, the 
information which shows the latest termination location in a certain fixed period among the termination 
locations (namely, falling location of the horizontal last in a video signal a) of the graphic display period y 
in a video signal a will be held at a latch circuit 107. A latch circuit 108 holds the enumerated data 
covering 1 level period by using Horizontal Synchronizing signal h as a latch clock, and outputs level 
period information. 

[0029] Next, CPU114 inputs each information about the video signal a acquired as mentioned above, and 
computes the rate of the graphic display period y and the rate of the front porch period x in 1 level 
period based on those information. Then, the control information of a level display position is created by 
the operation, respectively from the rate of the front porch period [ in / for the control information of 
the rate of the graphic display period y in 1 level period to a level display size / 1 level period ] x. In 
addition, of operation cjock signal j of CPU114 is created in the clock generation circuit 11 3, and carries 
out N (it is here and N is the natural number) dividing of the clock signal i. 

[0030] Next, the control information of the level display size created by CPU1 14 and a level display 
position is outputted to DAC1 16, is sent to the horizontal deflection circuit (not shown) of a multi scan 
display as control voltage of a level display size and a level display position, and controls the display size 
and display position of an Image on a screen. In addition, although DAC116 is a multi-output type thing 
and it is shown by drawing 1 . it is also possible to, use two or more single output type things, of course. 
Moreover, control of DAC1 16 is performed by CPU 1 14. 

[0031] Furthermore, the control information of the level display size created by CPU114 and a level 
display position is written also in the read-only memory (nonvolatile memory) 115 which can be written 
in. Control of this memory is also performed by CPU1 14. 

[0032] A display in the display size and display position of an image which were suitable for the display 
timing of the various video signals inputted into a multi scan display with the above is possible, and 
adjustment is performed automatically, without moreover a user touching a multi scan display with a 
hand. 

[0033] next, drawing 3 comes out of the flow chart which shows the flow of actuation of CPU114 in 
drawing 1 . Drawing 3 is explained to below. At step 1, first, if the power source of a multi scan display 
body is switched on, CPU114 of drawing 1 will be initialized, it will be stored in the memory only for 
readouts in CPU114 which js not illustrated, and sequential execution of the program will be carried out. 
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» At step^2, it waits for the next processing to the predetermined time which the information on the 
starting position of the graphic display period y held at the latch circuit 106,107 of drawing 1 and a 
termination location decides. Here, as definite conditions, at intervals of predetermined, when the value 
which incorporated this information and was incorporated is the same as that of last time, it is regarded 
as decision. Furthermore, when the predetermined time amount defined beforehand is exceeded, it is 
considered that information was decided there. 

[0034] Next, at step 3, after CPU1 14 judges that information was decided, the information and level 
period information on the starting position of the graphic display period y and a termination location are 
incorporated. At step 4, the rate of the graphic display period y and the rate of the front porch period x 
in 1 level period are computed from this information. 

[0035] At step 5, the control information of a level display position is created by the operation, 
respectively from the rate of the front porch period [ in / for the control information of the rate of the 
graphic display period y in 1 level period to a level display size / 1 level period ] x. As this operation 
approach, the time of the percentage of the graphic display period y being 90% is made into the control 
information of the maximum level display size, for example, the time of 60% is made into the control . 
information of the minimum level display size, and from 90% before 60% performs an operation which is 
made into the control inforrhation of the level display size according to that proportional distribution. 
Similarly the time of the percentage of the front porch period x being 10% is made into the control 
information of the minimum level display position, the time of 40% is made into the control information of 
the maximum level display position, and from 10% before 40% perforrhs an operation which is made into 
the control information of the level display position according to the proportional distribution. 
[0036] At step 6, each control information searched for at step 5 is outputted to DAC1 16 of drawing 1 , 
and it changes into the control voltage of a level display size and a level display position. At step 7, each 
control information searched for at step 5 is written in the read-only memory 115 which can write in 
drawing 1 . Next, at step 8, the level period information on a video signal a is supervised, and the 
existence of change is detected. It repeats step 8, in being changeless, and when it is judged that it is 
changeful, it returns to step 2. The above processing can perform regulating [ of a level display size and 
a level display position ] automatically. 

[0037] Drawing 4 is a flow chart which shows the flow of another actuation of CPU1 14 in drawing 1 . In 
drawing 4 , step 1 to the step 4 is the same as that of processing of the same processing number of 
said drawing 3 . It searches with step 11. whether the control information of the level . display size 
corresponding to the level period information outputted from the latch circuit 108 and the information . 
which shows the rate of the graphic display period y in 1 level period computed at step 4 and the front 
porch period x, and a level display position exists out of the information memorized by the read-only 
memory 115. Here, when corresponding control information exists, the corresponding control information 
is reiad at step 1 2, and it outputs to DAC1 1 6 at the following step 14. 

[0038] And it progresses to step 16, the level period information outputted from a latch circuit 108 is 
supervised, and the existence of the change is detected. Here, if changeless, step 16 will be repeated, 
and if changeful, it will return to step 2. 

[0039] On the other hand, when the control information which corresponds at step 1 1 does not exist, in 
step 13, based on the information which shows the rate of the graphic display period y in 1 level period 
computed at step 4, and the front porch period x, the control information of a level display size and. a 
level display position is created by the operation, and it progresses to step 14. 

[0040] Next, in step 15, with the information which shows the rate of the graphic display period y in 1 
level period which computed the control information of the level display size created at step 13, and a 
level display position at the level period information outputted from the latch circuit 108, and step 4, and 
the front porch period x, both, it writes in a read-only memory 115, and progresses to step 16. 
[0041] When the power source of a multi scan display starts by this processing next time, based on the 
level period information outputted from the latch circuit 108, and the information which shows the rate 
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of the graphic display period y in 1 computed level period, and the front porch period x, the control 
information of the level display size corresponding to it and a level display position is immediately read 
from a read-only memory 1 1 5. Therefore, the operation time by creation of control information is 
omissible. 

[0042] Drawing 5 is the block diagram showing the 2nd example of this invention. In drawing 5 , the same 
number was given to what has the same function as drawing 1 . although the actuation in this example is 
the same as that of the example of drawing 1 almost — the following points ~ things — ** That is, in 
this example, as shown in drawing 5 , in order to ask for the rate of the graphic display period in 1 
perpendicular period of a video signal, and a front porch period, a Vertical Synchronizing signal is 
inputted as an input signal of a differential circuit 104, and a Horizontal Synchronizing signal is inputted 
as clocked into of a differential circuit 104 and a counter circuit 103, respectively. A counter circuit 103 
carries out counting of the number of Horizontal Synchronizing signals of a 1 perpendicular period. 
[0043] Moreover, a latch circuit 108 holds the enumerated data covering 1 perpendicular period by using 
a Vertical Synchronizing signal as a latch clock, and outputs perpendicular period information. The 
information which shows the vertical starting position and vertical termination location of a graphic 
display period in a video signal a, respectively is held like drawing 1 at the other latch circuits 106 and 
107. Based on these information, by CPU114, the control information of a perpendicular display size and 
a perpendicular display position is created, and it changes into control voltage by DAG1 16. It is . 
automatable also about vertical adjustment with the above. 

[0044] Drawing 6 is the block diagram showing the 3rd example of this invention. In drawing 6 , the same 
number was given to what has the same function as drawing 1 . In addition, as for a manual, configuration 
switch and 602, 601 is [ an encoder and 603 ] 4 output type digitalHio-analog conversion circuits (the 
following, DAC). Hereafter, actuation of drawing 6 is explained. 

[0045] CPU1 14 creates the display size of an image, and the control information of a display position by 
the operation based on the information which shows the rate of the graphic display period in computed 1 
level period or 1 perpendicular period, or a front porch period, as drawing 1 or drawing 6 described, and 
also bright one of a display image and the control information of contrast are also combined by the 
operation, and it creates them. 

[0046] The control information of the display size created by CPU114 and a display position, and bright 
one of a display image and the control information of contrast are outputted to DAC116, are sent to the 
. horizontal deflection circuit (not shown) of a multi scan display etc; as control voltage of the control 
voltage of a display size or a display position and bright one, or contrast, and: control bright one of the 
display size of a screen or a display position, and a display image, or contrast. 

[0047] Moreover, there are a display size level and perpendicular to the manual configuration switch 601, 
a display position and the selecting switch for choosing each adjustment of bright one of a display image 
and contrast further, a data rise down switch for setting up the amount of adjustments, a data-entry: 
switch for registering the set point, etc., and these switches perform hand regulation. 
[0048] Each data set up here is suitably encoded so that jt may be easy to input into CPU1 14 with an 
encoder 602. CPU114 fluctuates control information set up among the control information created within 
reception and CPU114 in the coded data from an encoder 602. Moreover, each control information is 
written also in a read-only memiory 115, and is . used as information for regulating automatically from 
next time. 

[0049] As stated above, by this example, in addition to the display size of a screen, and the regulating 
function of a display position, bright one of a display image and the regulating function of contrast are 
prepared, and since graphic display is made by favorite size, the location, bright one, or contrast by the 
hand-regulation function, improvement in user-friendliness can be aimed at further. 
[0050] Next, drawing 7 is the block diagram showing the 4th example of this invention. Hereafter, this 
example is explained. In drawing 7 , the same number was given to what has the same function as 
drawing 1 and drawing 6 . In addition, as for an interface circuitry, and 707 and 709, for a **** panel with 
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• flicking, *and 702.703,704 and 705, a counter circuit, and 708 and 710 are [ 701 / a photo detector and 
706 ] latch circuits in the front face of the display tube of a multi scan display. The actuation of drawing 
7 is as follows. 

[0051] A panel 701 is a transparence panel which can be detached and attached and which is attached 
on a display tube side, and the photo detectors 702,703,704 and 705, such as a photo transistor, are 
attached in the four directions. The installation location of photo detectors 702,703,704 and 705 is 
arranged on the periphery from which an image serves as the optimal display size and the optimal 
display position on a display tube side. 

[0052] Moreover, each photo detectors 702,703,704 and 705 detect luminescence of the display tube in 
the installation location of a panel 701, and change it into an electrical signal. Each photo detectors 
702,703,704 and 705 are connected with the transparent electrode, the changed electrical signal is 
inputted into an interface circuitry 706, and the image detecting signal suitable for the input level of 
CPU1 14 encodes. 

[0053] In CPU114, it judges which part on a display tube side has shone by the image detecting signal, 
and the control information of a display size and a display position horizontal based on the decision or 
vertical is created by the operation, respectively, and is outputted to DAC603. Here, the operation 
approach of CPU1 14 is explained in full detail a back forge fire. 

[0054] If the display size and display position of an image which are projected on the screen of a multi 
scan display with each control voltage from DAC603 will become suitable. CPU114 will incorporate the 
level period information acquired by the counter circuit 707. and the latch circuit 708, and the 
perpendicular period information acquired by the counter circuit 709 and the latch circuit 710, and will 
write it in the read-only memory 115 which can be written in as information on a video signal that 
current adjustment is performed, with the control information of the above-mentioned display size and 
the above-mentioned display position. 

[0055] Thus, when the power source of a multi scan display is switched on next time, the written-in 
control information is read when in agreement with that by which the period of the synchronizing signal 
inputted into a multi scan display body was written in the read-only memory 115, and makes 
unnecessary the operation for the above-mentioned initial adjustment. 

[0056] Next, the operation approach for creating the control information in CPU114 is described. 
Drawing 8 is a flow chart which shows the flow of actuation of CPU1 14 in drawing 7 . First, as shown in 
drawing 8 . if the power source of a multi scan display is syyitch^^^ of . the control . 

information of a display size and a display position will be read from a read-only memory.1 15 or the . 
memory of CPU1 14 built-in, and will be outputted to DAC603 at step 71. Here, maximum is read as 
initial value of a display size, and a pin center,large value is read as initial value of a display position. 
[0057] Next, at step 72, the periodic information on the video signal inputted into a multi scan display is 
incorporated. It searches with step 73 whether the control information of the display size corresponding 
to the periodic information incorporated at step 72 and a display position exists out of the information 
memorized by the read-only memory 115. Here, when corresponding control information exists, it 
progresses to step 85, and when it does not exist, it progresses to step 74. 
[0058] When it progresses to step 74, it first judges whether photo detectors 703 and 705 have 
detected predetermined brightness in the predetermined location on the display screen of a multi scan 
display. When having detected and having not detected to step 75, it progresses to step 79. At step 75, 
it judges which photo detector has detected predetermined brightness. When both photo detectors 703 
and 705 are detected, only the photo detector 705 is detected to step 76 and only the photo detector 
703 is detected to step 77, it progresses to step 78, respectively. 

[0059] At step 76, actuation which subtracts 1 from the information on the level display size which is 
performing the current display is performed, and a display size is made small. At step 77, actuation 
which subtracts 1 is performed from the information on a level display position that the current display 
is performed, and a display position is shifted to the left. At step 78, actuation which adds 1 to the 
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• Information on a level display position conversely [ step 77 ] is performed, and a display position is 
shifted to the right. As mentioned above, after each processing of steps 76 and 77 or 78 is completed, 
new control information is outputted to DAC603, and it returns to step 74. 

[0060] When it progresses to step 79 from step 74, it judges whether photo detectors 702 and 704 have 
detected predetermined brightness. When having detected and having not detected to step 80, it 
progresses to step 84. Step 80 judges which photo detector has detected predetermined brightness as 
well as processing of step 75. If it judges that both photo detectors are detected, only in the case of a 
photo detector 702, it will progress to step 82, and, only in the case of a photo detector 704, will 
progress to step 81 to step 83. 

[0061] At step 81, 1 is subtracted from the information on a current perpendicular display size, and a 
display size is made small. At step 82, 1 is subtracted from the information on a perpendicular display 
position, and a display position is lowered downward. 1 is added to the information on a perpendicular 
display position, and a display position is raised with step 83 upwards. After steps 81 and 82 or 
processing of 83 is completed, new control information is outputted to DAC603, and it returns to step 
79. 

[0062] If it judges that there is no detection of brightness at step 79, it will progress to step 84. At step 

84, the control information after each above-mentioned processing is written in a read-only memory 115 
with the periodic information incorporated at step 72. After writing is completed, it progresses to step 

85. At step 85, control information is outputted to DAC603 and adjustment of a display size and a 
display position is ended. By the above processing, the display of the image on a screen can be 
optimized to the display size and display position which were surrounded by photo detectors 702-705. 
[0063] Next, drawing 9 is the block diagram showing the 5th example of this invention. In drawing 9 , the 
same number was given to what has the same function as drawing 1 . drawing 6 , or drawing 7 : In 
addition, 901 is the polar detector of a Horizontal Synchronizing signal, and 902 is the polar detector of 
a Vertical Synchronizing signal. This example adds the hand-regulation function in which a polar 
detection function, a display size, a display position, etc. of a synchronizing signal can be adjusted also 
manually, in the example of drawing 7 . 

[0064] The horizontal synchronization polarity detector 901 and the vertical-synchronization polarity 
detector 902 distinguish the polarity of a horizontal and a Vertical Synchronizing signal, respectively, for 
example, if they are a straight polarity synchronizing signal and they are a negative polarity 
synchronizing signal about high level, they will output a low level. These polarities detecting signal is 
inputted into CPU114, and is used as video-signal information with the periodic information acquired by . 
latch circuits 708 and 710. 

[0065] Thereby, read-out of the display size at the time of the same video-signal input and the control 
information of a display position becomes more certain. Moreover, since a setup of the free display size 
by the user or a display position can be performed, improvement in user^riendliness can be aimed at 
further. 

[0066] By the way, in the former, since the blanking signal used for a multi scan display was not 
concerned with the video signal inputted, but was fixed and was uniquely decided by the circuit constant, 
it had the problem that the fly-back line can be seen on a screen depending on the video signal inputted 
etc. Then, the following examples can be considered as an example which solves this. 
[0067] Drawing 10 is the block diagram showing the 6th example of this invention. In drawing 10 , the 
same number was given to what has the same function as drawing 1 . In addition, the address/control 
bus, and DBUS to which a latch circuit, and 4 and 5 are outputted for a decoder, and 2 and 3, and a set 
reset flip flop circuit (henceforth, FF circuit) and ACBUS are outputted [ 1 ] for a coincidence detector 
and 6 from CPU114 are a data bus. Below, actuation of drawing 10 is explained. 

[0068] In drawing 10 , CPU114 creates the information on the starting position of the blanking period of 
the video signal a inputted into a multi scan display, and a termination location by the operation based 
on the control information of the created display size and a display position. The information on the 
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* starting' position of a blanking period is inputted into a latch circuit 2 through DBUS. Under the present 
circumstances, the same control signal as the address signal corresponding to the information on this 
location and the thing generally outputted from CPU is outputted to ACBUS from CPU1 14. A decoder 
circuit 1 identifies the above-mentioned address signal, and takes out a latch clock to a latch circuit 2. 
Thus, the information on the starting position of a blanking period is held at a latch circuit 2. 
[0069] Similarly, if the information on the termination location of a blanking period is outputted to DBUS, 
the address signal corresponding to this information is outputted to ACBUS, and a decoder circuit 1 will 
identify this address signal, and will completely take out a latch clock to a latch circuit 3. And the 
information on the termination location of a blanking period is held at a latch circuit 3. 
[0070] The output of latch circuits 2 and 3 is inputted into the coincidence detectors 4 and 5, 
respectively, and is measured with the enumerated data of a counter circuit 103. If both the inputs of 
the coincidence detector 4 are in agreement at this time, the coincidence detector 4 will output a pulse 
to the set input terminal of the FF circuit 6. If it does so, the FF circuit 6 will start the output of a 
blanking signal. 

[0071] Next, if both the inputs of the coincidence detector 5 are in agreement, the coincidence detector 

5 will output a pulse to the reset input terminal of the FF circuit 6, and will terminate the output of the 
blanking signal of the FF circuit 6. The blanking signal corresponding to the video signal a always 
inputted from the FF circuit 6 as mentioned above is acquired. In addition, although the above- 
mentioned explanation is the case where it applies to the example of drawing 1 , it is applicable to each 
example of drawing 5 , drawing 6 , drawing 7 , and drawing 9 similarly. 

[0072] Drawing 11 is the block diagram showing the 7th example of this invention. This example is an 
example which can acquire the same effectiveness as the example of drawing 10 . In drawing 1 1 , the 
same number was given to what has the same function as drawing 1 or drawing 6 . In addition, as for 
capacity, and 15 and 16, for 11 and 12, a transistor, and 17 and 18 are [ resistance, and 13 and 14 ] 
mono-multivibrator circuits (henceforth, MM circuit). Hereafter, actuation of drawing 1 1 is explained. 
[0073] In drawing 1 1 , GPU1 14 creates the information on the starting position of the blanking period of 
a video signal a. and the information on a blanking period by the operation based on the control 
information of the created display size and a display position. And each created information is changed 
into the control voltage of the starting position of a blanking period, and the control voltage of a blanking 
period by PAC603, respectively. 

[0074] The control voltage of the, starting position of a blanking period is inputted into the base 
electrode of a transistor 15, and controls the time constant setting part of the MM circuit 17 which - 
consists of resistance 1 1, a transistor 15, and capacity 13. With the set-up time constant, this MM 
circuit 17 carries out predetermined period delay from falling or the standup of an input Horizontal 
Synchronizing signal, and outputs the pulse corresponding to the starting position of the blanking period 
of a video signal a. 

[0075] Moreover, the control voltage of a blanking period is inputted into the base electrode of a 
transistor 16, and controls the time constant setting part of the MM circuit 18 which consists of 
resistance 12, a transistor 16, and capacity 14. According to the set-up time constant, to the output 
pulse of the MM circuit 17, the MM circuit 18 sets up the width efface of a predetermined period, and 
outputs a blanking signal. The blanking signal corresponding to the video signal a inputted from the MM 
circuit 18 as mentioned above is acquired. In addition, as for the blanking signal creation part of this 
example, the same effectiveness is also effectively acquired also to each example of drawing 5 , drawing 

6 , drawing 7 , and drawing 9 . 
[0076] 

[Effect of the Invention] Since control of the display size and display position which suit the display 
timing of the video signal inputted into a multi scan display can be performed automatically according to 
this invention, the adjusting device and adjustment time amount for the memory writing of the 
information on the display position performed for every one multi scan display and a display size 
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'^'Onitialization data) are unnecessary, it is possible to skip a factory default process, and improvement in 
productivity can be aimed at Moreover, even when the video signal with the same synchronizing signal 
frequency with which the display timing of an image differs but is inputted, the optimal graphic display 
can be obtained. Moreover, since regulating automatically is possible even when a strange video signal is 
inputted, troublesomeness, such as hand regulation by the user, is also lost and much more 
improvement in user-friendliness can be desired. 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9|caK9|c:)c shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st example of this invention. 

[Drawing 2] It is the wave form chart showing the wave of the important section signal in drawing 1 . 

[Drawing 3] It is the flow chart which shows the flow of actuation of CPU in drawing 1 . 

[Drawing 4] It is the flow chart which shows the flow of another actuation of CPU in drawing 1 . 

[Drawing 5] It is the block diagram showing the 2nd example of this invention. 

[Drawing 6] It is the block diagram showing the 3rd example of this invention. 

[Drawing 7] It is the block diagram showing the 4th example of this invention. 

[Drawing 8] It is the flow chart which shows the flow of actuation of CPU in drawing 7 . 

[Drawing 9] It is the block diagram showing the 5th example of this invention. 

[Drawing 10] It is the block diagram showing the 6th example of this invention. 

[Drawing 11] It is the block diagram showing the 7th example of this invention. 

[Description of Notations] 

101 [ — A control unit, 115 / — Memory, 116,603 / — A digital-to-analog conversion circuit, 601 / — 
A manual configuration switch, 602 / — An encoder. 702.703,704,705 / — Photo detector. ] — A 
comparator, 103 — A counter circuit, 106,107,108 — A latch circuit, 114 



[Translation done.] 



